The nucleotides guanosine tetraphosphate (ppGpp) and guanosine pentaphosphate (pppGpp) bind to target proteins to promote bacterial survival (Corrigan et al. 2016) . Thus, the binding of the nucleotides to RsgA, a GTPase, inhibits the hydrolysis of GTP. The dose response, taken to be curvilinear with respect to the logarithm of the inhibitor concentration, is instead much better (P<0.001 when the 6 experiments are combined) represented as multiphasic, with high to exceedingly high absolute r values for the straight lines, and with transitions in the form of non-contiguities (jumps). Profiles for the binding of radiolabeled nucleotides to HprT and Gmk, GTP synthesis enzymes, were, similarly, taken to be curvilinear with respect to the logarithm of the protein concentration. However, the profiles are again much better represented as multiphasic than as curvilinear (the P values range from 0.047 to <0.001 for each of the 8 experiments for binding of ppGpp and pppGpp to HprT). The binding of GTP to HprT and the binding of the three nucleotides to Gmk are also poorly represented by curvilinear profiles, but well represented by multiphasic profiles (straight and, in part, parallel lines).
Introduction
In addition to multiphasic profiles for ion uptake in plants (Nissen 1971 (Nissen , 1974 (Nissen , 1991 (Nissen , 1996 , such profiles have been recently (Nissen 2015a (Nissen ,b, 2016a reported for many other processes and phenomena. In the present paper, data for the interaction between nucleotides and target proteins in Gram-positive bacteria will be reanalyzed to statistically compare the fits to curvilinear profiles with the fits to multiphasic profiles.
Reanalysis
Panels A-E and their legends not shown.
Original data kindly provided by Rebecca M. Corrigan. -0.30 (jump) , and between 0.00 and 0.30. The absolute r value for line I is quite low (for lines with shallow slopes, tiny errors can have large effects on the r values). High absolute r value for line III. Lines III and IV are about parallel. In addition to the r values, slopes ± SE (or only slopes) have been indicated. The probability that the better fit to the multiphasic profile is due to chance is also given (from Fig. 3 , by the Mann-Whitney rank sum test). -2.41, at -1.66, between -1.20 and -0.90 (jump), between -0.60 and -0.30 (jump) , and between 0.00 and 0.30 (single lines in the range of phases I and II, and phases V and VI will be imprecise, with r values of -0.985 and -0.975, respectively). Very high absolute r value for line II. Lines III and IV are about parallel. The three profiles for pppGpp differ in the number of phases (4-6). There are parallel (and adjacent) lines in repeats 1 and 2, but not in repeat 3. There are two 3-point lines in repeat 1, one in repeat 2, and two 3-point lines and one 4-point line in repeat 3. -2.33, between -1.81 and -1.51, between -1.51 and -1.20, between -0.90 and -0.60 (jump) , and between -0.30 and 0.00 (jump). The data are insufficiently detailed in the range of phase III for resolution of the line. Lines IV and V are parallel. There are no lines with three or more points in the multiphasic profile, so the fits cannot be compared. As also for pppGpp, the three profiles for ppGpp differ in the number of phases (5 or 6) and in the number of 3-point lines (0-2). However, there is a set of adjacent and parallel lines in each of the profiles.
In summary, the data in Fig. 2F are well represented by multiphasic profiles. The transitions between adjacent and parallel lines are necessarily in the form of noncontiguities (jumps), and the data should not be represented by curvilinear profiles. The finding of high to exceedingly high absolute r values for the straight lines also shows that the profiles are multiphasic rather than curvilinear. P<0.001 that the better fit to multiphasic profiles is due to chance (by Fisher's (1954) method for combining independent probabilities). Plots for HprT, ppGpp -0.48, between -0.11 and 0.19, between 0.19 and 0.49, between 0.80 and 1.10 (jump) , and between 1.40 and 1.70. The data are insufficiently detailed in the range of phase IV for resolution of the line. Line I is horizontal, line II has a high r value, and lines V and VI are about parallel. The pattern for phases IV-VII is identical to the pattern in the same range for repeat 1 for pppGpp (Fig. 22) . Characteristics of multiphasic profiles for HprT, ppGpp: Heptaphasic profile for repeat 1, hexaphasic profiles for repeats 2-4. One set of adjacent and parallel lines for repeats 1 and 3, two sets for repeat 4. Lines I and II in repeat 3 have negative slopes. Characteristics of multiphasic profiles for HprT, pppGpp: Octaphasic profiles for repeats 1 and 3, heptaphasic profile for repeat 2, hexaphasic profile for repeat 4. Two sets of adjacent and parallel lines for repeat 2, one set for repeat 4. Line I in repeat 1, lines I and VII in repeat 2, line VII in repeat 3, and line I in repeat 4 have negative slopes.
Plots for HprT, pppGpp

Plots for HprT, GTP
The fits to the curvilinear profiles are clearly much poorer than the fits to the multiphasic profiles, and P values for the significance of this difference have not been calculated. Characteristics of multiphasic profiles for HprT, GTP: The profiles are octaphasic, heptaphasic, hexaphasic and pentaphasic for repeat 2, 4, 3 and 1, respectively. Two sets of adjacent and parallel lines for repeat 2, one set for each of the other repeats. Negative slope for line II in repeat 3.
Conclusion
From a comparison of fits it is clear, at high levels of significance, that the present data cannot be acceptably represented by curvilinear profiles. They are, instead, very well represented by multiphasic profiles, i.e. by profiles consisting of a series of straight lines separated by discontinuous transitions.
